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Summary. 



(57) [Abstract] 

[Objects of the Invention] The cutting tool made from a covered cemented carbide which has 
the adhesion between layers excellent in the hard enveloping layer is offered. 
[Elements of the Invention] The 1 st layer which the cutting tool made from a covered cemented 
carbide becomes from TiN which has the granular crystalline structure on the front face of a 
cemented carbide base, The 3rd layer which consists of TiCO or TiONO which has the 2nd layer 
which consists of TiON which has the longwise growth crystalline structure, and the granular 
crystalline structure, and aluminum 203 which has the organization which made the kappa type 
crystal the subject from — it consists of what formed the hard enveloping layer which consisted 
of the 5th layer which consists of becoming TiN which has the granular crystalline structure if 
needed further the 4th layer by the predetermined average thickness within the limits of 3-30 
micrometers 
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CLAII^S 



[Claim(s)] 

[Claim 1] On the front face of a tungsten-carbide machine cemented carbide base homogeneous 
on the whole or the tungsten-carbide machine cemented carbide base which has a binder-phase 
enriched-zone region in the surface section The 2nd layer which consists of a charcoal titanium 
nitride which consists of a titanium nitride which has the granular crystalline structure, and which 
similarly has the 1 st layer of the granular crystalline structure. The 3rd layer which consists of 
the carbonation titanium or **** titanium oxide which similarly has the granular crystalline 
structure. And the hard enveloping layer which consisted of the 4th layer which consists of an 
aluminum oxide which has the alpha type crystalline structure is set to the cutting tool made 
from surface coating tungsten-carbide machine cemented carbide which it comes to form by the 
predetermined average thickness within the limits of 3-30 micrometers. The cutting tool made 
from surface coating tungsten-carbide machine cemented carbide which has the adhesion 
between layers excellent in the hard enveloping layer characterized by making an above- 
mentioned layer [ 2nd ] charcoal titanium-nitride layer into the longwise growth crystalline 
structure, and considering an above-mentioned layer [ 4th ] aluminum-oxide layer as the 
organization which made the kappa type crystal the subject. 

[Claim 2] On the front face of a tungsten-carbide machine cemented carbide base homogeneous 
on the whole or the tungsten-carbide machine cemented carbide base which has a binder-phase 
enriched-zone region in the surface section The 2nd layer which consists of a charcoal titanium 
nitride which consists of a titanium nitride which has the granular crystalline structure, and which 
similarly has the 1st layer of the granular crystalline structure. The 3rd layer which consists of 
the carbonation titanium or titanium oxide which similarly has the granular crystalline 
structure. In the cutting tool made from surface coating tungsten-carbide machine cemented 
carbide which comes to form the hard enveloping layer which consisted of the 4th layer which 
consists of an aluminum oxide which has the alpha type crystalline structure, and the 5th layer 
which consists of a titanium nitride which has the granular crystalline structure by the 
predetermined average thickness within the limits of 3-30 micrometers The cutting tool made 
from surface coating tungsten-carbide machine cemented carbide which has the adhesion 
between layers excellent in the hard enveloping layer characterized by making an above- 
mentioned layer [ 2nd ] charcoal titanium-nitride layer into the longwise growth crystalline 
structure, and considering an above-mentioned layer [ 4th ] aluminum-oxide layer as the 
organization which made the kappa type crystal the subject. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cutting tool made from surface coating 
tungsten-carbide machine cemented carbide (henceforth a covering carbide tool) which 
demonstrates the cutting-ability ability which was [ the case where had the adhesion between 
layers excellent in the hard enveloping layer, therefore the cutting force was large, for example, 
it uses for cutting of mild steel etc. ] excellent in the long period of time. 
[0002] 

[Description of the Prior Art] So that it may be indicated by the former, for example, JP,57- 
1 585,B, and JP,59-527033 Contents (a tungsten-carbide machine cemented carbide base 
homogeneous on the whole, Co as a binder-phase formation component (for example, Co etc.), 
etc.) compare with the interior of a base, relatively The high surface section. Namely, the 
tungsten-carbide machine cemented carbide base which has a binder-phase enriched-zone 
region in the surface section A chemical vapor deposKion and a physical vapor deposition are 
used for the front face of (these being named generically and calling it a cemented carbide base 
hereafter). The 1st layer, charcoal titanium nitride which consist of a titanium nitride (TiN shows 
hereafter) The 2nd layer, carbonation titanium (TiCO shows hereafter), or **** titanium oxide 
which consists of (TiCN shows hereafter) The 3rd layer which consists of (TiCNO shows 
hereafter), and an aluminum oxide The covering carbide tool which comes to form the hard 
enveloping layer which consisted of the 5th layer which consists of (aluminum 203 shows 
hereafter), and which consists of TIN if needed further the 4th layer by the predetermined 
average thickness within the limits of 3-30 micrometers It is just going to be known well to 
mainly be used for lathe turning, milling cutter cutting, etc. of alioy steel or cast iron. 
[0003] 

[Problem(s) to be Solved by the Invention] On the other hand, although FA-izing of a cutting 
machine in recent years is remarkable and it is in the demand of laborsaving of cutting, and the 
inclination for a cutting tool to be conjointly asked for versatility Although it is satisfactory in the 
above-mentioned conventional covering carbide tool when this is used for cutting of alloy steel, 
cast iron, etc., when it uses for cutting of the high mild steel of especially a cutting force etc., 
since the adhesion between layers of a hard enveloping layer is not enough The present 
condition is that are easy to generate interiaminar peeling and a chipping in a hard enveloping 
layer, and this results in a use life comparatively for a short time owing to. 
[0004] 

[Means for Solving the Problem] Then, this invention person etc. pays his attention to the 
above-mentioned conventional covering cari^ide tool from the above viewpoints. Result which 
inquired to aim at improvement in the adhesion between layers of the hard enveloping layer 
which constitutes this (a) In the hard enveloping layer which constitutes the above-mentioned 
conventional covering carijide tool Although it is satisfactory to the adhesion of the layer [ 1st ] 
TiN layer to a cemented cari:>ide base, a TiCN layer (the 1st aforementioned layer and the 2nd 
layer), aluminum 203 of a TiCO layer (the 2nd aforementioned layer and the 3rd layer) or TiCNO 
layer and the 3rd aforementioned layer, and the 4th layer It is a bird clapper that each adhesion 
between layers of a TiN layer (the 4th aforementioned layer and the 5th layer) is low to a layer 
and a pan, and it is easy to generate interiaminar peeling and a chipping owing to this. 
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(b) Each layer [ 5th ] TiN layer formed a layer [ 1 st ] TIN layer, a layer [ 2nd ] TiCN layer, a layer 
[ 3rd ] TiCO layer or TiCNO layer and If needed in the hard enveloping layer which constitutes 
the above-mentioned conventional covering carbide tool has the granular crystalline structure, 
and is aluminum 203 of the 4th layer. A layer should have the alpha type crystalline structure. 

(c) In the hard enveloping layer which constitutes the above-mentioned conventional covering 
carbide tool The organization which makes a layer [ 2nd ] TiCN layer the longwise growth 
crystalline structure, and makes a kappa type crystal a subject for layer [ 4th ] aluminum2 03 
layer (desirably) If it is the mixed organization where a kappa type crystal occupies more than 50 
capacity %, and the remainder consists of an alpha type crystal, or the organization which 
consists of a kappa type crystal substantially The hard enveloping layer of this result becomes 
what improved remjarkably, therefore there is no generating of the chipping of interiaminar 
peeling also in cutting of the high **-ed material of a cutting force, and continue and 
demonstrate the outstanding cutting-ability ability at a long period of time. 

The research result shown in (a) - (c) above was obtained. 

[0005] This invention is made based on the above-mentioned research result on the front face 
of a cemented carbide base The 2nd layer which consists of TiCN which consists of TiN which 
has the granular crystalline structure, and which similariy has the granular crystalline structure 
the 1st layer. The 3rd layer which consists of TiCO or TICNO which similarly has the granular 
crystalline structure, and aluminum 203 which has the alpha type crystalline structure from — it 
becomes — the 4th layer The hard enveloping layer which consisted of the 5th layer which 
consists of TiN which has the granular crystalline structure furthermore formed if needed In the 
covering carbide tool which it comes to form by the predetermined average thickness within the 
limits of 3-30 micrometers using a usual chemical vapor deposition and/or a usual physical vapor 
deposition An above-mentioned layer [ 2nd ] TiCN layer is made into the longwise growth 
crystalline structure, and it is aluminum 203 of the 4th layer. It has the feature by considering a 
layer as the organization which made the kappa type crystal the subject in the covering carbide 
tool which made the adhesion between layers of a hard enveloping layer improve. 
[0006] In addition, the TiCN layer which has the longwise growth crystalline structure of the 2nd 
layer of the hard enveloping layers which constitute the covering cari^ide tool of this invention 
As indicated by JP,6-8010A for example, by reactant gas composition:capacity % TICI4 : 1 - 10%, 
CH3 CN:0.1-5%, N2 : 0 - 35%, H2 : It is desirable to remain and to form on condition that reaction 
temperature:850-950 degree C and ambient-pressure force:30 - 200torr**. On the other hand, 
usually, the TiCN layer which has the granular crystalline structure is reactant gas 
compositionrcapacity %, and is TiCI4. : 1 - 5%, CH4 : 2 - 7%, N2 : 1 5 - 30%, H2 : It remains and is 
formed on condition that reaction temperature:950-1050 degree C and ambient-pressure 
force:30 - 200torr**. Moreover, aluminum 203 which has the organization which makes a kappa 
type crystal a subject A layer Reactant gas: It is AICI3 about 1 - 1 20 minutes of an initial stage 
at capacity %. : 1 - 20%, The need Is accepted. HCI:1-20% and/or H2 8:0.05-5%, H2: Consider as 
the remainder and it is AICI3 henceforth. : 1 - 20%, C02 : 0.5 - 30%, The need is accepted and it 
is HCI:1-20% and/or H2 S:0.05-*5%, and H2. : It remains and is formed on condition that reaction 
temperature:850-1 000 degree C and ambient-pressure force:30 - 200ton^*. 
[0007] Moreover, the hard enveloping layer which constitutes the covering carbide tool of this 
invention The vacuum evaporationo of the layer [ 1st ] TIN layer is first carried out to the front 
face of a cemented cari^ide base, and, subsequently they are a layer [ 2nd ] TiCN layer, a layer 
[ 3rd ] TICO layer or TiCNO layer, and aluminum 203 of the 4th layer. Although formed a layer 
and by carrying out the vacuum evaporationo of the layer [ 5th ] TiN layer one by one if needed 
further On the occasion of the formation after the 2nd aforementioned layer, in an 
aforementioned layer [1st] TiN layer, 0 component in the aforementioned cemented carbide 
base may carry out diffusion dissolution, and the 1st layer in this case will exist as an after 
[ hard enveloping layer formation ] TiCN layer. 

[0008] As for the average thickness of the above-mentioned hard enveloping layer, it is good to 
be referred to as 3-30 micrometers, furthermore, this The abrasion resistance which the average 
thickness excelled [ micrometers / less than 3 ] in the request is not securable. It is what Is 
depended on the reason deficit-proof nature will come to fall rapidly on the other hand if the 
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average thickness exceeds 30 micrometers, ft of 0.1-5 micrometers and a layer [ 2nd ] TiCN 
layer the average thickness of a layer [ 1st ] TiN layer Moreover, 3-20 micrometers, A layer 
[ 3rd ] TiCO Jayer or TiCNO layer is 0.01-2 micrometers and aluminum 203 of the 4th layer. As 
for a layer [ 5th ] TiN layer, it is [ a layer ] still more desirable to consider as 0.1-5-micrometer 
average thickness 0.1-15 micrometers. 
[0009] 

[Example] Below, an example explains the covering carbide tool of this invention concretely, 
grain WC powder while having mean-particle-diameter3micrometer as raw material powder — 
said — 5-micrometer coarse-grain WC powder — said — 1 .5 micrometers C (Ti, W) (by the 
weight ratio) the following — the same — TiC/WC=30/70 powder — said — 1 .2-micrometer CN 
(Ti, W) (TiC/TiN/WC=24/20/56) powder — said — 1 .3-micrometer C (Ta, Nb) (TaC/NbC=90/10) 
powder — Prepare 1 .2-micrometer Co powder and these raw material powder is blended with 
the combination composition shown in Table 1. and — said — After carrying out wet blending for 
72 hours and drying with a ball mill, press forming is carried out to the green compact of the 
configuration set to ISQ-CNMG1 20408 (for cemented carbide base A-D), and this 
SEEN42AFTNjl (for cemented cari^ide base E). Cemented cari>ide base A-E was manufactured 
by carrying out vacuum sintering of this green compact to the conditions similarly shown in 
Table 1 . Furthermore, it is CH4 of lOOtorr to the above-mentioned cemented carbide base B. 
Inside of gas atmosphere, temperature: Depth:40micrometer Co enriched-zone region was 
formed in the base surface section maximum Co contentil 5% of the weight from the front face in 
the position of 10 micrometers by performing cari>urization processing of annealing to 1400 
degrees C after 1 -hour maintenance, and removing the carbon and Co which adhere to a base 
front face after processing by the acid and barrel finishing. Moreover, it was what 
depth:20micrometer Co enriched-zone region is formed in the surface section maximum Co 
content;9% of the weight from the front face in the position of 1 5 micrometers, and there is no 
formation of the aforementioned Co enriched— zone region in the remaining cemented carbide 
bases C and E, sintered, and has an organi2:ation homogeneous on the whole in the above- 
mentioned cemented carbide bases A and D. Furthermore, the internal hardness (Rockwell 
hardness A scale) of the above-mentioned cemented carbide base A-E was shown in Table 1, 
respectively. 

[0010] Subsequently, the covering carbide tools 1-7 were manufactured [ on the conditions 
shown in Table 2 using usual chemical-vacuum-deposition equipment where honing is given to 
the front face of such cemented carbide base A-E ] this invention covering carbide tools 1-7 
and conventionally, respectively the composition shown in Tables 3-6 and the crystalline 
structure, and by forming the hard enveloping layer of average thickness further. In addition, the 
organization photograph (5000 times) by the metaloscope of this invention covering cari>ide tool 
1 was shown In drawing 1 . Next, the above-mentioned this invention covering carbide tools 1-5 
and conventionally about the covering carbide tools 1-5 ♦*-ed material : The round bar of mild 
steel, cutting^speed:280m/min., delivery:0.23mm/rev., Infeed : 2mm, the continuation cutting 
examination of the mild steel in the conditions of cutting-time:30min.**, And ** [-ed ] material: 
The intermittent-cutting examination of the mild steel in the conditions of the square bar of mild 
steel, cutting-speed:260m/min., delivery:0.23mm/revM infeed:1.5mm, and cutting^me:40min.** 
was performed, and any cutting examination measured the width of flank wear land of a cutting 
edge. These measurement results were shown in Tables 4 and 6. moreover — the above- 
mentioned this invention covering carbide tools 6 and 7 and the conventional covering carbide 
tools 6 and 7 — **-ed material — the square bar of :mild steel, and cutting^speed:260m/min. — 
sending — :0.33mm /, and ddge — it cut deeply, milling cutter cutting of mild steel was 
performed on condition that :2.5mm and cutting-time:40min.**, and the width of flank wear land 
of a cutting edge was measured This measurement result was also shown in Tables 4 and 6. 
[0011] 
(Table 1] 
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[Table 2] 
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[Table 3] 
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[0014] 
[Table 4] 
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[Table 5] 
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□"able 6] 
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[0017] 

[Effect of the Invention] It is all clear from the result shown in Tables 3-6 this invention covering 
carbide tools' 1-7 for interlaminar peeling and a chipping to occur [ the adhesion / in / a hard 
enveloping layer / conventionally / to the abrasion resistance which does not have generating of 
interlaminar peeling or a chipping in a hard enveloping layer, and was excellent being shown / in 
the covering carbide tools 1-7 ] between layers / in eye an inadequate hatchet at cutting of mild 
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steel, and to result in a use life comparatively for a short time In spite of cutting of the high mild 
steel of As mentioned above, since the covering carbide tool of this invention has the adhesion 
between layers excellent in the hard enveloping layer which constitutes this, it demonstrates the 
cutting-ability ability which was [ the case where it uses for cutting of the high mild steel of a 
cutting force etc. ] excellent in the long period of time not to mention cutting of alloy steel, cast 
iron, etc. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
' precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an organization photograph (5000 times) by the metaloscope of the surface 
section of this invention covering carbide tool 1 . 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.*5Mc* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



